. In order to render them infectable by HCV, we used lentiviral Zahid et al., unpublished, respectively) were effective in inhibiting infection (Fig. 2F) . 293T-4R/miR122 cells (Fig. 2F ). These data demonstrate that HCVcc RNA replication in process that occurs exclusively in hepatocytes (13, 14, 27). While the necessity of 124 apolipoprotein B (apoB) in HCV production is controversial (15), apoE is known to be 125 critical, and is incorporated into the virion (26). We therefore expressed the most 126 common isoform of apoE (apoE3) in 293T-4R/miR122 cells by using a lentiviral vector 127 encoding human apoE3 as described previously (23), and confirmed its expression by 128 flow cytometry using an apoE-specific antibody (Fig. 3A) . We then infected 293T-
carcinoma. Hepatitis C virus (HCV), a member of the family Flaviviridae, is a prime replicates both in the midgut epithelia of Aedes aegypti mosquitoes, and in human 55 monocytes and hepatocytes (20, 25, 39) . Moreover, a virus closely related to HCV was 56 recently identified from dogs' respiratory samples (18) . A large panel of host factors 57 required for HCV has been identified so far (36). However, the key host factors 58 mediating liver tropism of the virus and allowing reconstitution of the viral life cycle in 59 human cells is still only partially understood.
60
Taking advantage of our current knowledge of host factors involved in HCV 61 infection, we sought to engineer a human kidney cell line (293T) to be capable of 62 sustaining the entire HCV life cycle. The aim was to define those host factors that are 5 necessary and sufficient for allowing the HCV life cycle, in order to understand the liver 64 tissue-specificity of HCV.
6
Several studies have shown that microRNA (miR)-122 is a liver-specific host 86 factor critical for HCV replication (5, 16, 17, 28) . Since Northern blot analyses 87 demonstrated non-detectable miR-122 expression in 293T-4R cells (Fig. 2C) , we 88 investigated whether exogenous miR-122 expression reconstituted viral RNA replication.
89
Indeed, stable expression of this factor, by using miR-122 encoding lentiviruses in the (Fig. 2E ) and flow cytometry (data not shown).
103
To further confirm whether viral entry and replication in stably transduced 293T Zahid et al., unpublished, respectively) were effective in inhibiting infection (Fig. 2F ). process that occurs exclusively in hepatocytes (13, 14, 27) . While the necessity of 124 apolipoprotein B (apoB) in HCV production is controversial (15), apoE is known to be 125 critical, and is incorporated into the virion (26). We therefore expressed the most 126 common isoform of apoE (apoE3) in 293T-4R/miR122 cells by using a lentiviral vector 127 encoding human apoE3 as described previously (23), and confirmed its expression by 128 flow cytometry using an apoE-specific antibody (Fig. 3A) . We then infected 293T-
129
4R/miR122/apoE cells. Subsequently, the production and release of viral particles was 130 assessed by incubating naïve Huh7.5.1 cells with the supernatants from these cells. the supernatant of 293T-4R/miR122 cells without apoE expression (Fig. 3B) . Although 135 the production of infectious particles was lower than in Huh7.5.1 cells studied in side-by-
136
side experiments, these data indicate that apoE is a key factor for virus production in 137 reconstituting the viral life cycle in non-hepatic cells. This diminished HCV production 138 was not due to diminished replication levels as apoE transduced cells had similar HCV 139 replication levels to 293T-4R/miR122 cells prior to apoE expression (data not shown).
140
To test if HCV produced by these cells is reliant only on human apoE3 isoform or could 141 use other forms of apoE, we similarly transduced human apoE2 and apoE4 isoforms, as 142 well as murine apoE (Fig. 3C ). Viruses produced from 293T cells expressing these apoE 143 isoforms and the mouse ortholog had similar infectivity compared to human apoE3 144 isoform (Fig. 3D) .
145
Focusing on the most common apoE isoform (apoE3), we further characterized (Fig. 4A) . Next, we characterized the kinetics of 150 HCV RNA production from infected 293T-4R/miR122/apoE cells by measuring HCV
151
RNA in the media at serial time points following infection (Fig. 4B) . Interestingly, the 152 levels of HCV RNA released into the culture media of 293T-4R/miR122/apoE cells was 153 similar to levels of HCV RNA in the media of Huh7.5.1 cells after 72h, whereas cells that 9 were not transduced with apoE released minimal amounts of HCV RNA, likely due to 155 previously reported non-specific release of HCV RNA during replication (Fig. 4B) CD81-, SR-BI-, CLDN1-, apoE-specific antibodies, and erlotinib (Fig. 4C) . (Fig. 4D ).
168
The data presented here demonstrate that trans-expression of OCLN, CD81, mechanism, yet at a diminished level (9). Thus, the cell lines developed in this study 
286
Modulation of hepatitis C virus RNA abundance by a liver-specific MicroRNA.
287
Science 309:1577-81. (31)) entry by determining luciferase activity 72h post-389 infection as previously described (35). Results were first normalized to vesicular 390 stomatitis virus pseudoparticle entry (VSV-Gpp; produced as described in (8)), and then 391 compared to Huh7.5.1 cells (cultured as described in (41) 
Transduced entry factors
Receptor-specific antibodies X, X 9.3, 9.3 8, 9 12, 13, 14 11, 12 9, 13 11, 12 16, 19 16, 19 11, 12 9, 13 11, 12 8, 9 7, 9 
